Normal human core body temperature is regulated within a narrow range. Deviations from this range can have serious consequences in both health and disease. However, it is difficult to efficiently manipulate body heat content because of the high heat capacity of the body and the low thermal conductance of the body surface. Mammals have evolved vascular adaptations of the nonhairy skin to enable enhanced heat loss. These include arteriovenous anastomoses that bypass the nutritive capillary beds to shunt the blood into retia venosa which serve as radiators. We have quantified the area-specific heat loss from glabrous skin (palms and face) and nonglabrous skin (upper arm, back, thigh, and abdomen). Results show that the heat loss from the nonglabrous skin does not change appreciably over the course of exercise in the heat, whereas the heat loss from the glabrous skin rises to values more than five times that of the nonglabrous skin. The application of a mild vacuum increases the heat loss from the glabrous skin by an additional 33%.The effect of cooling of these different skin areas on the heart -rate response to a fixed exercise load was significantly greater for the glabrous than the nonglabrous skin. The intermittent application of vacuum cooling to the palms of individuals exercising in a hot environment had the effects of lowering the rate of rise of core temperature and enhancing performance. The vacuum-enhanced heat exchange via the glabrous skin is a disruptive technology for several reasons. It forces re-formulation of the models of human thermoregulation that are used to design thermal protective gear. It offers an effective means of treating heat and cold stress. It provides an insight into controversies about the effects of temperature on human athletic performance, and offers a means of enhancing strength and work volume training responses that are more effective than performance-enhancing supplements such as anabolic steroids. There are many potential applications of vacuumenhanced cooling of the glabrous skin in medicine, occupational health and safety, and sport.

